SYNOPSIS Using an indirect haemagglutination technique the incidence of meningococcal antibodies in adults was found to be: group A 21 %, group B 3 %, and group C 20%. The reasons for some differences between these results and those obtained in America are discussed. A low incidence of antibody was detected in preschool children but the incidence in school children was found to approach that of adults. Comparison of the antibody incidence in the adult population of an area where clinical infections were occurring with that in a similar population elsewhere failed to detect any significant difference.
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Antibodies to meningococci may be demonstrated by a variety of serological techniques. Indirect haemagglutination detects group specific antibody, is very sensitive, and is adaptable for use in largescale surveys. Sanborn and Vedros (1966) demonstrated that haemagglutinating antibody developed in relation to clinical infection and also to carriage of the organisms. The method has been developed (Edwards and Driscoll, 1967) and also used to investigate the antibody response in a community outbreak (Huntley and Reed, 1966) . Using purified polysaccharide to sensitize erythrocytes the method has been extensively used, together with other serological techniques, to investigate the antibody response to meningococcal polysaccharide vaccines (Artenstein, Brandt, Tramont, Branche, Fleet, and Cohen, 1971a; Artenstein, Schneider, and Tingley, 1971b; Artenstein, 1971 
ANTISERA
The antisera used to establish the haemagglutination technique were prepared as previously described (Abbott and Graves, 1972 Sera collected from children on admission to hospitals in various parts of the region were also examined and some of these were examined in addition for antibody to group Y meningococci (Table  IV) Antigens other than polysaccharides may be important in immunity to the meningococcus and a tanned cell system was adopted so that protein antigens would also adhere to the cells. The indirect haemagglutination technique has been shown to be very sensitive and group specific in demonstrating the antibody response to infection, carriage, and vaccination with purified bacterial polysaccharide ). The haemagglutinating antibody is predominantly but not exclusively found in the IgM class of immunoglobulin . The haemagglutinating antibody that develops following vaccination has been shown to persist for many months (Artenstein, 1971) but there is little information on the persistence of naturally acquired antibody either following infection or associated with carriage. The haemagglutinating antibody is indicative of group specific (polysaccharide) antigenic experience but it has been inferred that it is the bactericidal antibodies that are truly protective although these too are generated by vaccination with pure polysaccharide . The most striking difference between our results is with group B antibody: in the American study 72% of 40 adults had titres greater than 1:8 whereas in over 3000 adults in England antibody was found in only 3 %. In a recent survey of meningococcal carriage in families in the USA group B strains accounted for half of the meningococci isolated (Greenfield, Sheehe, and Feldman, 1971) . It is also worth noting that group B meningococcal infections are now uncommon in the United States where group C causes inost of the clinical infections (Artenstein et al, 1971b) . In the United Kingdom group B strains are still the most common cause of clinical infection (Abbott and Graves, 1972) . The difference in the populations may therefore be a real one and reflect a greater population susceptibility to group B strains existing in the United Kingdom.
It has been shown that the introduction of a carrier into a household is followed by establishment of the carrier state in adult females of that household (Greenfield et al, 1971) . Although the meningococcal infections that occurred in the Bolton area during the study were mainly in preschool children, the haemagglutinating antibodies of antenatal patients (who were the bulk of our sample), many of whom have children of this age, probably reflects current antigenic experience of the children. We failed to demonstrate either a deficiency or an increase of group B antibody intheBoltonpopulationcompared with control areas. There was also no detectable difference in incidence of antibody to the other serogroups and we conclude that the localization of the outbreak of clinical infection cannot be explained on the basis of these results.
Our studies on the sera from children confirm that preschool children have little antibody but that in older children the incidence of antibody approaches that of adults. This parallels the higher incidence of disease in the preschool age group. There was no evidence of antibody formation by neonates, and, as most haemagglutinating activity is associated with
